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(54) Racket having bearings in frame for facilitating movement of racket strings outside plane of 
string bed 

(57) A game racket has bearing members in the 
head portion of the frame, and the inner wall of the frame 
is open in the vicinity of the bearing members so as not 
to obstruct movement of the racket strings in a direction 
outside the plane of the string bed. The bearing mem- 
bers, which may be in the form of rollers each having a 
radius of curvature significantly greater than the racket 
string diameter, facilitate both pivoting and shifting of the 
portion of racket string looped around the bearing mem- 
bers in response to contact of the string bed with a ball. 
This ability for increased string movability outside the 
plane of the string bed lessens shock. 
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Description 
BACKGROUND 
Field of the Invention 

[0001] This invention relates generally to rackets for 
such games as tennis, racquetball, squash, and other 
racket sports, and more specifically, to rackets adapted 
to allow for movement of the racket strings in directions 
outside the plane defined by the string bed. 

Description of the Prior Art 

[0002] The use of rollers in racket frames for tennis 
and other racket sports dates back to the late nineteenth 
century. For example, Richardson, U.S. Patent No. 
240,1 83, issued in 1 881 , showed rollers provided within 
the frame of a tennis racket to provide the racket with 
an adjustable tensioning mechanism. Through the 
years, there have been several other patents showing 
the use of rollers in racket frames, such as Goerke, U. 
S. Patent No. 2,206,548, Aubert, U.S. Patent No. 
2,145,785, Reedhead, et at., U.S. Patent Nos. 
4,057,249 and 4,203,597, Game, U.S. Patent No. 
4,765,621, and Marrello, U.S. Patent No. 5,054,779. 
Most all of these patents, like the early Richardson 
240,183 patent, describe the use of rollers within the 
racket frame as part of an integral player-adjustable ten- 
sioning mechanism. 

[0003] While rollers have been used in racket frames 
for over a century, their use has thus far never permitted 
string movement in any direction outside the plane of 
the string bed. The string bed, defined by the interwoven 
jpattem of racket jstrings, is intended to have some. ca- 
pacity for deflection when it contacts a ball. At the inter- 
section of the inside surface of the racket frame and 
each segment of racket string in many conventional 
rackets, the racket string is limited in its range of move- 
ment This can be appreciated with reference to the Mar- 
rello 5,054,779 patent, wherein each string segment ex- 
tends through a passage in the inner wall of the racket 
frame. Upon deflection of the string bed, the portion of 
each string segment within the inner and outer walls of 
the frame is constrained by the portion of the inner wall 
surrounding the passage (also known as string hole), 
from pivoting or shifting in any direction other than within 
the plane of the undisturbed or resting string bed. The 
plane of the string bed while the string bed is at rest is 
referred to herein simply as the plane of the string bed. 
In other words, the exposed portions of the string seg- 
ments are only permitted to bend from the inner wall of 
a conventional racket frame, even when such frame in- 
cludes rollers. 

[0004] A further restriction on string movement in con- 
ventional rackets provided with rollers is from the shape 
of the rollers themselves, duetothefact that the grooved 
portion of the roller that receives the string is generally 


just large enough to accommodate the string diameter. 
As a result, the looped portion of racket string that ex- 
tends about the roller is tightly constrained by the groove 
of the roller in which the racket string is seated, and while 

5 the string segments may become tighter in response to 
deflection of the string bed and the roller may rotate to 
adjust the tension of the racket strings, there is no move- 
ment of the strings outside of the plane of the string bed. 
[0005] In order to achieve greater flexibility of the 

10 string bed, Severa et al., U.S. Patent No. 6,050,909, as- 
signed to Wilson Sporting Goods Co. (the assignee of 
the present invention), discloses the use of elongated 
slots oriented perpendicular to the string bed in the inner 
wall of the side portions of the head of a racket frame. 

is These elongated slots allow for racquet string deflec- 
tion, or string bending : from at least the inner ends of 
short grommet tubes to the narrow ends of the elongat- 
ed slot. Each of the short grommet tubes extends from 
a grommet strip on the outside wall of the racket frame, 

20 through a hole in the outside wall, and terminates at a 
point just inwardly of the outside wall of the racket frame. 
Such deflection or bending of racket string is described 
herein as pivoting of the string segments. Pivoting of the 
string segments is advantageous because it results in 

25 such benefits as sustained string contact with a ball, in- 
creased racket power, and greater shock absorption. 
[0006] Another use of roller technology in rackets is 
in Guthke, U.S. Patent No. 4,441,712, in which rollers 
or round bearing surfaces are provided within the inner 

30 and outer walls of the racket frame, or in alternate em- 
bodiments, are provided in tumblers positioned inwardly 
of the inner wall of the racket frame. While one of the 
purposes of rotatable elements in the Guthke, 
4,441 ,712 patent is to locally control string tension, ro- 

35 Mafele.eLements„are.aJ$Q used in combination with con- 
necting elements to facilitate pivoting of pairs of string 
segments outside the plane of the string bed. By doing 
so, the edge region where the string segments typically 
contact the racket frame is adapted so that contact with 

40 the ball in the vicinity of the edge region causes a more 
symmetrical deflection of the string bed than in conven- 
tional rackets. 

[0007] Given the advantages attained by providing 
racket frames that allow for pivoting of the racket string 
45 segments outside of the plane of the string bed, it would 
be desirable for a game racket to facilitate even greater 
movement of the string segments outside of the plane 
of the string bed. 

so SUMMARY OF THE INVENTION 

[0008] The present invention combines the benefits 
of the use of rollers in racket frames with the benefits of 
string segments that are able to move, when the string 
55 bed comes in contact with a ball, in directions outside of 
the plane of the string bed. The racket frame of the 
present invention provides rollers or similar bearing sur- 
faces within the racket frame, but not in such a way that 
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restricts displacement of the looped portions of the rack- 
et strings which contact the bearing surfaces. Instead, 
the string bed is mounted on the frame in such a manner 
that the string segments in several positions around the 
head of the frame are able to pivot and, once the coef- 
ficient of static friction is overcome, shift in a direction 
generally perpendicular to the plane of the string bed. 
[0009] Advantageously, the agility of a string bed hav- 
ing string segments that can both pivot and shift outside 
of the plane of the string bed improves the shock ab- 
sorbing characteristics of the racket. It also results in a 
racket having a livelier feel for the player. In the most 
preferred embodiment, roller members are pivotally 
mounted within the frame of the racket, in the plane of 
the string bed. Elongated slots in at least the inner wall 
of the racket frame provide unfettered interaction of the 
racket string and the roller members. 
[001 0] Each of the roller members has a string-receiv- 
ing groove with both a width and a radius of curvature 
much greater than the string diameter, such that the por- 
tion of the racket string looped around the roller member, 
although tightened so as to be biased toward the center 
of the groove of the roller member, has the ability to pivot 
and shift outwardly along the width of the roller member, 
i.e. in a direction outside the plane of the string bed. 
[0011] Another advantage of the present invention is 
that the pivoting and shifting of the racket string seg- 
ments both occur at points outwardly of the inner wall of 
the racket frame. This feature results in a more symmet- 
rical deflection of strings upon ball impact in the edge 
region of the string bed, i.e. in the area of the string bed 
nearest the inner wall of the racket frame, without re- 
ducing the playable area of the string bed and without 
increasing the overall size of the racket head. The roller 
members may be provided entirely within the frame so 
as to be hidden from view, or extend inwardly and/or out- 
wardly of the frame. Even where the roller members are 
sized to as to fit entirely within the frame, a particularly 
preferred embodiment includes depressions or dimples 
along the inner wall of the frame in the vicinity of the 
roller members so as to at least partially expose the roll- 
er members for aesthetic purposes. Such dimples also 
serve to provide greater access to the rollers for both 
the technician stringing the racket, as well as the player. 
[0012] In some alternate embodiments, the roller has 
a flat outer wall, with or without a rim, allowing for max- 
imum shifting of the string bed. In other embodiments, 
stationary pins positioned perpendicular to the string 
bed are substituted for the roller members. These pins 
may take the form of cylindrical posts, or alternatively, 
square or rectangular posts each having a concave arch 
wall member or semi-cylindrical wall member provided 
opposite the innermost side of the post Such posts 
achieve many of the same benefits of the roller mem- 
bers, with the exception of their ability to rotate to com- 
pensate for changes in the racket string tension. 
[0013] The manner in which these and other aspects 
and advantages of the present invention are accom- 
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plished are described in the following detailed descrip- 
tion of the preferred embodiment and the drawings. 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF 
5 THE DRAWINGS 

[0014] 

FIG. 1 is a rear perspective view of a game racket 
10 of the present invention; 

FIG. 2 is a front plan view of the racket shown in 
FIG. 1; 

FIG. 3 is a top plan view of the racket shown in FIG. 

2; 

is FIG. 4 is a left side view of the racket shown in FIG. 
2; 

FIG. 5 is a right side view of the racket shown in 
FIG. 2; 

FIG. 6 is a bottom plan view of the racket shown in 
20 FIG. 2; 

FIG. 7 is a cross-sectional and perspective view, 

taken along lines 7-7 of FIG. 1 , showing one type 

of bearing in a racket of the present invention, in the 

form of a rimmed roller bearing; 
25 FIG. 8 is a cross-sectional view of the bearing 

shown in FIG. 7, with the frame of the racket head 

partially broken away; 

FIG. 9 is a cross-sectional view, similar to that of 
FIG. 8, but showing a first alternate type of bearing, 

30 in the form of a rimmed roller bearing having an ef- 
fective bearing surface of constant diameter; 
FIG. 10 is a cross-sectional view, similar to that of 
FIG. 8, but showing a second alternate type of bear- 
ing, in the form of a rimless roller bearing having a 

35 radiused effective bearing surface; 

FIG. 11 is a cross-sectional view similar to that of 
FIG. 7, with one of the sidewalls of the elongated 
slot in the head of the racket frame removed, and 
showing a third alternate type of bearing, in the form 

40 of a stationary rod having a tapered effective bear- 
ing surface of a generally hourglass shape; 
FIG. 12 is a cross-sectional view similar to that of 
FIG. 11 , showing a fourth alternate type of bearing 
in the form of a stationary rod having an untapered 

45 effective bearing surface, with the racket string re- 
moved; 

FIG. 13 is an enlarged perspective cross-sectional 
view showing the bearing surface of FIG. 12, with 
the racket string looped around the bearing surface; 
50 FIG. 14 is a cross-sectional view, similar to that of 
FIG. 8, rotated 90°, showing a fifth alternate type of 
bearing in the form of a stationary rod having a cy- 
lindrical profile; 

FIG. 15 is a cross-sectional view taken along lines 
55 15-15 of FIG. 14; 

FIG. 16 is a cross-sectional view, similar to that of 
FIG. 9, rotated 90°, showing a sixth alternate type 
of bearing in the form of a rimless roller bearing hav- 
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ing an effective bearing surface of constant diame- 
ter; 

FIG. 17 is a cross-sectional view taken along lines 
17-17 of FIG. 2; 

FIG. 18 is a cross-sectional view, similar to that of 5 
FIG. 17, showing the racket strings pivoting on the 
bearing member, outside the plane of the string bed, 
in response to the racket contacting a ball; 
FIG. 19 is a cross-sectional view, similar to that of 
FIG. 15, showing the racket strings shifting away 10 
from the plane of the string bed and showing rota- 
tion of the roller bearings; 
FIG. 20 is a rear perspective view of a racket of the 
present invention, contacting a ball; 
FIG. 21 is a cross -sectional view taken along lines 15 
21-21 of FIG. 20; and 

FIG. 22 is a cross-sectional view similar to that of 
FIG. 21, Immediately after the ball loses contact 
with the racket strings, showing the racket strings 
returned to their original position within the plane of 20 
the string bed. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

25 

[001 5] The racket 1 0 of the present invention is suit- 
able for various racket sports, such as tennis, racquet- 
ball, squash, or the like, because the racket 1 0 can be 
made of various sizes while retaining its advantages 
over conventional rackets. The racket 10 includes one 30 
or more bearing means that facilitate movement of rack- 
et strings in directions outside the plane of the string bed 
1 1 . The plane of the string bed 1 1 , as used in the present 
disclosure, refers to that plane defined by the string bed, 
composed of all the generally vertically, i.e., longitudi- 35 
nally, oriented racket strings, referred to in the art as 
main strings 12, and the interwoven generally horizon- 
tally oriented racket strings, referred to in the art as cross 
strings 14, while such main strings 12 and cross strings 
14 are at rest. 40 
[001 6] One preferred form of the bearing means in the 
present invention is that of roller members 16 provided 
in the frame 18 of the head 20 of the racket 10. The 
racket 1 0 also has a handle 22. The head 20 ot the frame 
1 8 has a first side 24 and a second side 26. The head 
20 of the frame 1 8 has an inside wall 28 and an outside 
wall 30. As best shown in FIGS. 1 , 4 and 5, the first side 
24 and the second side 26 include elongated slots 32 
therein. The elongated slots 32 include first and second 
sidewalls 34, 36, which lie parallel to the plane of the so 
string bed 11. 

[0017] Preferably, the roller 16 is mounted on a pin 
38, which extends through a central axis of the roller 1 6. 
The pin 38 can be integral with the sidewalls 34, 36 of 
the elongated slots 32, or be received in small depres- 55 
sions or pin-receiving apertures 39, depending on the 
manner in which the racket 1 0 is manufactured. So long 
as the roller 16 has at least a small clearance between 


an opening in its central axis and an outer diameter of 
the pin 38. which is the case in the preferred embodi- 
ment of the present invention, each of the rollers 16 is 
able to rotate about its respective pin 38. 
[0018] The elongated slots 32 extend at least through, 
i.e. are open at, the inside wall 28 of the head 20 of the 
frame 1 8. While in the embodiments shown the elongat- 
ed slots 32 are also open at the outside wall 30 of the 
head 20, depending on the diameter of the roller 16, or 
similar dimension of any other form of bearing means 
utilized: the elongated slots 32 may be closed at the out- 
side wall 30. Furthermore, even in the event the elon- 
gated slots 32 are open at the outside wall 30, such open 
regions of the outside wall 30 can be covered with bump- 
er tape or with a bumper strip 40, in order to protect the 
rollers 16 from debris and obscure the rollers 16 from 
view, at least from the direction of the outside wall 30 of 
the head 20. 

[0019] By having the elongated slots 32 open at the 
inside wall 28, the sidewalls 34 and 36 advantageously 
provide first and second boundaries that define a max- 
imum range of displacement for a half-loop 42 of racket 
string in a direction outside the plane of the string bed 
1 1 . The half-loop 42 of racket string is that portion of the 
racket string wrapped about an outer side of the roller 
16, or other bearing means. 

[0020] Upon contact with a bail 43, a conventional 
string bed has a tendency to produce shock that is often 
translated to a player's hands and arms through the han- 
dle 22. This is due to the tension in the racket strings. 
Recent improvements in racket technology has shown 
that by increasing the ability of the racket strings to bend 
in a direction perpendicular to the plane of the string bed 
1 1 , the ball 43 can stay in contact with the racket strings 
for a longer duration of time, resulting in improved con- 
trol over the ball 43, among other benefits. This bending 
of the racket strings, referred to herein as pivoting, has 
been the only manner of racket string movement in di- 
rections outside the plane of the string bed 11. Move- 
ment of racket strings within the plane of the string bed 
11 has long been performed with the use of rollers, in 
order to adjust the tension of the strings. 
[0021] The present invention, when rotatable rollers 
16 are used as the bearing means for the half-loops 42 
of racket string, still allows for this movement In the 
plane of the string bed 11 . Additionally, by providing the 
roller 16 with an effective bearing surface 44 having a 
radius of curvature greater than the racket string diam- 
eter, the pair of racket string segments joined by each 
half-loop 42 are able to pivot, as shown in FIG. 18, from 
0°, which is in the plane of the string bed 11 , to an angle 
a. Depending on the geometry of the bearing means, 
for example the roller 16, either the rims 46 of the roller 
1 6 or the sidewalls 34, 36 of the elongated slot 32 may 
limit the maximum degree of pivoting. When the string 
segments pivot to their maximum amplitude a, the roll- 
ers 16 will rotate to adjust the tension in the string seg- 
ments, and the string segments will advantageously 
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shift in a direction generally perpendicular to the plane 
of the string bed 11 , as shown in FIG. 19. In FIG. 19, the 
racket string, which has already pivoted to its maximum 
angle a, shifts from position a to position b. 
[0022] It is understood that when the string segments 5 
reach their maximum pivot, the coefficient of static fric- 
tion between the half-loop 42 and the effective bearing 
surface of the bearing means, such as the roller 16, is 
overcome, which enables the half-loop 42 to shift from 
position a to position b. to 
[0023] Because the rollers 16, in this embodiment, 
have the radiused effective bearing surface 44, the 
string segments would tend to tighten while shifting from 
position a to position b, by virtue of the fact that the half- 
loop of string 42 is being stretched around a wider por- 15 
tion of the roller 16, closer to one of the rims 46 of the 
roller 16. In order to compensate, the rollers rotate, as 
indicated by the curved arrows in FIG. 19. 
[0024] Upon reaching maximum pivot and after shift- . 
ing from position a (in the plane of the string bed 1 1 ) to 20 
position b, the racket string segments have a tendency 
to reverse their movement, and return to their original 
position in the plane of the string bed 11 as the ball 43 
loses contact with the racket strings, as shown in FIG. 
22. 25 
[0025] As shown in FIGS. 7-16, the bearing means 
can take numerous forms and still achieve the benefits 
of the present invention. By way of example, the bearing 
means can be in the form of a rimmed roller member 1 6 
having a radiused effective bearing surface, as de- 30 
scribed above and shown in FIGS. 7 and 8. In a first 
alternative form, the bearing means can be a rimmed 
roller member 116 having an effective bearing surface 
of constant diameter, as in FIG. 9. As used herein, the 
term effective bearing surface is intended to mean that 35 
portion of the bearing member against which the half- 
loop 42 of the racket string may contact at any given 
time. 

[0026] In a second alternative form, the bearing 
means can take the form of a rimless roller member 21 6, 
as shown in FIG. 10, and having a radiused effective 
bearing surface. This rimless roller member 21 6 has the 
advantage over the rimmed roller member 1 6 of a some- 
what greater unobstructed area within the elongated slot 
32 for the racket strings to move outside of the plane of 
the string bed 1 1 . However, without a rim, it is preferable 
to have only a very small clearance between the sides 
of the roller member 216 and the sidewalls 34, 36, to 
avoid the half-loop 42 of racket string becoming derailed 
from the roller member 21 6 and getting stuck between 
the roller member 216 and one of the sidewalls 34, 36. 
[0027] As indicated by the curved arrows in FIGS. 8 
and 10, the radiused effective bearing surface biases 
the racket string segments 14 back toward their original 
at-rest location, i.e. within the plane of the string bed 1 1 , 
so that the half-loop 42 of racket string always has a 
tendency to return to that original location after move- 
ment outside the plane of the string bed 11 due to con- 


tact with the ball 43. 

[0028] The third alternate form of the bearing means 
is shown in FIG. 11 , and is a stationary rod 316 having 
a tapered effective bearing surface of a generally hour- 
glass shape. By tapering inwardly at a point intermedi- 
ate the sidewalls 34, 36, the rod 316 has an effective 
bearing surface that shares many of the attributes of the 
radiused roller members 16, 216 discussed above, with 
the exception that the rod 316 does not rotate. 
[0029] A fourth alternate form of the bearing means is 
shown in FIGS. 12 and 13, which shows a stationary rod 
416 with an untapered effective bearing surface. FIGS. 
14 and 15 show a fifth alternate form of the bearing 
means, wherein a stationary rod 51 6 having a cylindrical 
shape is used. FIG. 16 shows a final alternate form of 
the bearing means, although it will be appreciated by 
those of ordinary skill in the art that many other varia- 
tions of the bearing means are possible that achieve, 
and are considered within the scope of, the present in- 
vention. In FIG. 16, a rimless roller bearing 616 having 
an effective bearing surface of constant diameter is pro- 
vided. 

[0030] It will be appreciated by those of ordinary skill 
in the art that while the preferred embodiments of the 
present invention discussed herein show the use of 
bearing means, such as rollers 16 5 in the sides 28, 30 
of the head 20 of the racket frame 1 0, with only the cross 
strings 14 being strung around the rollers 16, it is also 
within the scope of the present invention for the rollers 
16, or other bearing means, to be instead, or even ad- 
ditionally, provided in the top and/or yoke portions of the 
head, such that the main strings 12 would also be able 
to move outside the plane of the string bed 11. As with 
the roller member 216 described above, it is preferable 
to have only a very small clearance between the sides 
of the roller member 616 and the sidewalls 34, 36, to 
avoid the half-loop 42 of the cross strings 14 becoming 
derailed from the roller member 616 and getting stuck 
between the roller member 61 6 and one of the sidewalls 
34,36. 

[0031] Preferably, each of the roller members 1 6, 11 6, 
216, and 616 are made of a smooth non-stick material, 
such as nylon. This also is a favored material because 
it results in low weight rollers, so as not to dramatically 
change the weight characteristics of the racket 1 0. Most 
preferably, the nylon roller members are vapor coated 
to give them a more durable appearance. 
[0032] While the present invention has been de- 
scribed with respect to certain preferred embodiments 
thereof, it will be appreciated by those of ordinary skill 
in the art that variations may be made thereto that are 
still within the scope of the appended claims. 


1 . A game racket comprising: 

a handle portion and a head portion, said 
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head portion being defined by a lower end, an upper 
end, a first side and a second side, each of said first 
and second side including at least one elongated 
aperture therein, said elongated aperture having a 
pair of sidewalls extending in a plane parallel to a 
generally planar string bed substantially bounded 
by the head portion, and each of said elongated ap- 
ertures receiving one or more rollers therein, each 
of the one or more rollers being supported by a pin 
extending between the sidewalls of the respective 
elongated aperture and through a central axis of the 
roller, said string bed comprising a plurality of gen- 
erally horizontally oriented string segments and a 
plurality of generally vertically oriented string seg- 
ments, one pair of said horizontally oriented string 
segments being strung in such a manner as to form 
a half-loop of racket string about one of said rollers, 
and said roller having a radius of curvature substan- 
tially greater than the diameter of said horizontally 
oriented string segments, facilitating movement of 
said half-loop of racket string segment in a direction 
toward one of said sidewalls when said string bed 
contacts a . 

2. The racket of claim 1 , each of said rollers being ro- 
tatable about said respective pins. 

3. The racket of claim 1 , wherein each of said rollers 
are rimless. 

4. The racket of claim 2, wherein said facilitated move- 
ment of said half-loop of racket string segment in- 
cludes pivoting of said at least one horizontal string 
segment of said one pair of the horizontally oriented 
string segments in said direction toward one of the 
sidewalls. 

5. The racket of claim 4, wherein said facilitated move- 
ment of said half-loop of racket string segment fur- 
ther includes shifting of said at least one horizontal 
string segment of said one pair of the horizontally 
oriented string segments in said direction toward 
one of the sidewalls. 

6. The racket of claim 4, wherein said roller rotates 
about said pin upon said pivoting of at least one hor- 
izontal string segment of said one pair of the hori- 
zontally oriented string segments in said direction 
toward one of the sidewalls. 

7. A game racket comprising: 

a handle portion and a head portion, said 
head portion being defined by a lower end, an upper 
end, a first side and a second side, an inner wall 
and an outer wall, each of said first and second side 
including at least one elongated aperture therein 
extending at least through said inner wall, said elon- 
gated aperture having a pair of sidewalls extending 
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in a plane parallel to a generally planar string bed 
substantially bounded by the head portion, and 
each of said elongated apertures receiving one or 
more bearing means therein, each of the one or 

5 more bearing means extending between the side- 
walls of the respective elongated aperture, said 
string bed comprising a plurality of main string seg- 
ments and a plurality of cross string segments : one 
pair of said cross string segments being strung in 

10 such a manner as to form a half-loop of racket string 
about one of said bearing means, and said side- 
walls of the elongated opening providing first and 
second boundaries defining a maximum range of 
displacement of said cross string segments in the 

»5 hall-loop of racket string in a direction outside the 
plane of the string bed. 

8. The game racket of claim 7, wherein said bearing 
means comprises a roller, said roller mounted on a 

20 pin extending perpendicularly to said sidewalls and 
through a central axis of said roller. 

9. The game racket of claim 8, wherein said roller has 
a radius of curvature substantially greater than a 

25 string diameter of said cross string segments. 

10. The game racket of claim 7, wherein said displace- 
ment of said cross string segments includes pivot- 
ing of at least one of the pair of the cross strings in 

30 a direction toward one of said sidewalls. 

11 . The game racket of claim 1 0, wherein said displace- 
ment of said cross string segments further includes 
shifting of the pair of cross strings in the direction 

35 toward one of said sidewalls. 

12. The game racket of claim 7, wherein said bearing 
means comprises a cylindrical post. 

40 13. The game racket of claim 7, wherein said bearing 
means comprises a post having an outermost 
curved surface, said curved surface having its apex 
adjacent to said outer wall. 

45 14. The game racket of claim 13, wherein said curved 
surface of the post tapers inwardly In a generally 
hourglass shape toward a narrowest portion thereof 
located between said sidewalls. 

so 15. The game racket of claim 14, wherein said narrow- 
est portion has a radius of curvature substantially 
greater than a diameter of said cross string seg- 
ments. 

55 16. A game racket comprising: 

a handle portion and a head portion, said 
head portion being defined by a lower end, an upper 
end, a first side and a second side, an inner wall 
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and an outer wall , a string bed comprising a plurality 
of generally longitudinally oriented main string seg- 
ments and a plurality of cross string segments, one 
pair of said cross string segments being strung in 
such a manner as to form a half-loop of racket string s 
about a bearing means located outwardly of said 
inner wall of one of the sides of the head portion, 
said half-loop of racket string being pivotable in a 
direction outside the plane of the string bed and fur- 
ther being shiftable outside the plane of the string u> 
bed upon contact of said string bed with a ball. 
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(57) A game racket (1 0) has bearing members (1 6) 
in the head portion of the frame, and the inner wall of 
the frame is open in the vicinity of the bearing members 
so as not to obstruct movement of the racket strings in 
a direction outside the plane of the string bed (11). The 
bearing members (1 6), which may be in the form of roll- 
ers each having a radius of curvature significantly great- 
er than the racket string diameter, facilitate both pivoting 
and shifting of the portion of racket string looped around 
the bearing members (16) in response to contact of the 
string bed with a ball. This ability for increased string 
movability outside the plane of the string bed lessens 
shock. 
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